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METHOD AND APPARATUS FOR DATA 
STACKIFICATION FOR RUN-TO-RUN 

CONTROL 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates generally to Semiconductor prod 
ucts manufacturing, and, more particularly, to a method and 
apparatus for performing data Stacking in an orderly manner 
for efficient run-to-run control in manufacturing of Semi 
conductor devices. 

2. Description of the Related Art 
The technology explosion in the manufacturing industry 

has resulted in many new and innovative manufacturing 
processes. Today's manufacturing processes, particularly 
Semiconductor manufacturing processes, call for a large 
number of important Steps. These process Steps are usually 
Vital, and therefore, require a number of inputs that are 
generally fine-tuned to maintain proper manufacturing con 
trol. 

The manufacture of Semiconductor devices requires a 
number of discrete process Steps to create a packaged 
Semiconductor device from raw Semiconductor material. 
The various processes, from the initial growth of the Semi 
conductor material, the Slicing of the Semiconductor crystal 
into individual wafers, the fabrication stages (etching, 
doping, ion implanting, or the like), to the packaging and 
final testing of the completed device, are So different from 
one another and Specialized that the processes may be 
performed in different manufacturing locations that contain 
different control schemes. 
Among the important aspects in Semiconductor device 

manufacturing are RTA control, chemical-mechanical 
(CMT) control, etching, and overlay control. Overlay is one 
of Several important Steps in the photolithography area of 
Semiconductor manufacturing. Overlay proceSS involves 
measuring the misalignment between two Successive pat 
terned layerS on the Surface of a Semiconductor device. 
Generally, minimization of misalignment errorS is important 
to ensure that the multiple layers of the Semiconductor 
devices are connected and functional. Generally, after the 
photolithography proceSS is performed on a Semiconductor 
device, an etch proceSS is performed on the Semiconductor 
device for forming a plurality of SubSections within a 
Semiconductor device, Such as a gate. AS technology facili 
tates Smaller critical dimensions for Semiconductor devices, 
the need for reduced of errors increases dramatically. 

Generally, process engineers currently analyze the pro 
cess errors a few times a month. The results from the 
analysis of the process errors are used to make updates to 
process tool Settings manually. Generally, a manufacturing 
model is employed to control the manufacturing processes. 
Some of the problems associated with the current methods 
include the fact that the process tool Settings are only 
updated a few times a month. Furthermore, currently the 
process tool updates are generally performed manually. 
Many times, errors in Semiconductor manufacturing are not 
organized and reported to quality control personal. Often, 
the manufacturing models themselves incur bias errors that 
could compromise manufacturing quality. 

Generally, a set of processing Steps is performed on a lot 
of wafers on a Semiconductor manufacturing tool called an 
exposure tool or a stepper, followed by processing of the 
Semiconductor wafers in etch tools. The manufacturing tool 
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2 
communicates with a manufacturing framework or a net 
work of processing modules. The manufacturing tool is 
generally connected to an equipment interface. The equip 
ment interface is connected to a machine interface to which 
the Stepper is connected, thereby facilitating communica 
tions between the Stepper and the manufacturing framework. 
The machine interface can generally be part of an advanced 
process control (APC) system. The APC system initiates a 
control Script based upon a manufacturing model, which can 
be a Software program that automatically retrieves the data 
needed to execute a manufacturing process. Often, Semicon 
ductor devices are staged through multiple manufacturing 
tools for multiple processes, generating data relating to the 
quality of the processed Semiconductor devices. Many 
times, errors can occur during the processing of Semicon 
ductor devices. Furthermore, manufacturing data that is 
often acquired in different Sequences resulting in data Sets 
that are out of order. Manufacturing data Sets that are out of 
order causes additional difficulties in Sorting through manu 
facturing errors and correcting them. 
The present invention is directed to overcoming, or at 

least reducing the effects of, one or more of the problems Set 
forth above. 

SUMMARY OF THE INVENTION 

In one aspect of the present invention, a method is 
provided for organizing production data. At least one pro 
ceSS run of Semiconductor devices is performed. At least one 
manufacturing tag associated with the proceSS run of Semi 
conductor devices is recorded. Metrology upon at least one 
of the process run of Semiconductor device is performed for 
acquiring metrology data. A metrology data Stackification 
process is performed upon the metrology data using the 
manufacturing tag for organizing and Stacking the metrology 
data. At least one control parameter is modified based upon 
the Stacked metrology data. 

In another aspect of the present invention, an apparatus is 
provided for organizing production data. The apparatus of 
the present invention comprises: a processing tool for pro 
cessing a production run of Semiconductor wafers, a metrol 
ogy tool coupled with the processing tool and being capable 
of acquiring metrology data relating to the processed Semi 
conductor wafers, a metrology data Stacking unit coupled 
with the metrology tool and being capable of Stacking the 
metrology data; a computer System coupled with the metrol 
ogy data Stacking unit and being capable of controlling 
directing and Storing metrology data bi-directionally to and 
from the metrology data Stacking unit; a control parameter 
filter unit coupled with the computer System and being 
capable of filtering data from the metrology data Stacking 
unit, and a manufacturing model coupled with the computer 
System and the processing tool, the manufacturing model 
being capable of modifying control parameters in response 
to the filtering data from the metrology data Stacking unit, 
for controlling the processing tool. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention may be understood by reference to the 
following description taken in conjunction with the accom 
panying drawings, in which like reference numerals identify 
like elements, and in which: 

FIG. 1 illustrates one embodiment of the present inven 
tion; 

FIG. 2 illustrates a flowchart representation of one 
method of organizing manufacturing data and correcting 
manufacturing errors, as taught by the present invention; 
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FIG. 3 illustrates a more detailed depiction of the step of 
performing manufacturing data Stackification described in 
FIG. 2; 

FIG. 4 illustrates a flowchart representation of a more 
detailed depiction of the method of filtering manufacturing 
data described in FIG. 3; and 

FIG. 5 illustrates the dependence of the average on each 
Successive point in an Exponentially-Weighted Moving 
Average (EWMA) filter. 

While the invention is susceptible to various modifica 
tions and alternative forms, specific embodiments thereof 
have been shown by way of example in the drawings and are 
herein described in detail. It should be understood, however, 
that the description herein of Specific embodiments is not 
intended to limit the invention to the particular forms 
disclosed, but on the contrary, the intention is to cover all 
modifications, equivalents, and alternatives falling within 
the Spirit and Scope of the invention as defined by the 
appended claims. 

DETAILED DESCRIPTION OF SPECIFIC 
EMBODIMENTS 

Illustrative embodiments of the invention are described 
below. In the interest of clarity, not all features of an actual 
implementation are described in this specification. It will of 
course be appreciated that in the development of any Such 
actual embodiment, numerous implementation-specific 
decisions must be made to achieve the developerS Specific 
goals, Such as compliance with System-related and busineSS 
related constraints, which will vary from one implementa 
tion to another. Moreover, it will be appreciated that Such a 
development effort might be complex and time-consuming, 
but would nevertheless be a routine undertaking for those of 
ordinary skill in the art having the benefit of this disclosure. 

There are many discrete processes that are involved in 
Semiconductor manufacturing. Many times, Semiconductor 
devices are stepped through multiple manufacturing proceSS 
tools. AS Semiconductor devices are processed through 
manufacturing tools, production data, or manufacturing 
data, is generated. The production data can be used to 
perform fault detection analysis that can lead to improved 
manufacturing results. Overlay and etching processes are 
important groups of proceSS Steps in Semiconductor manu 
facturing. In particular, metrology data, including manufac 
turing data, is acquired after manufacturing processes Such 
as photolithography and photoresist etching processes are 
Substantially completed. The metrology data can be used to 
make adjustments to manufacturing processes for Subse 
quent manufacturing runs of Semiconductor devices, Such as 
Semiconductor wafers. Proper organization and retrieval of 
metrology data is important in making adjustments to Sub 
Sequent manufacturing processes. Many times, a plurality of 
manufacturing lots of Semiconductor waferS is processed 
and metrology data relating to each of the manufacturing 
lots are acquired out of order. Often, measurement processes 
of Some manufacturing lots are omitted and other times, only 
part of a production line is examined. This could result in 
incomplete or out of Sequence metrology data, which could 
cause inefficiencies in filtering the metrology data and 
performing corrections based upon the filtered data. The 
present invention provides a method and apparatus for 
organizing metrology data and efficiently filtering the 
metrology data and performing adjustment on a run-to-run 
control basis. 

Turning now to FIG. 1, one embodiment of the present 
invention is illustrated. In one embodiment, Semiconductor 
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4 
products 105, Such as Semiconductor wafers are processed 
on processing tools 110, 112 using a plurality of control 
input Signals on a line 120. In one embodiment, the control 
input Signals on the line 120 are Sent to the processing tools 
110, 112 from a computer system 130 via machine interfaces 
115, 117. In one embodiment, the first and second machine 
interfaces 115, 117 are located outside the processing tools 
110, 112. In an alternative embodiment, the first and second 
machine interfaces 115, 117 are located within the process 
ing tools 110, 112. 

In one embodiment, the computer system 130 sends 
control input Signals on a line 120 to the first and Second 
machine interfaces 115, 117. The computer system 130 
employs a manufacturing model 140 to generate the control 
input Signals on the line 120. A control parameter filter unit 
135, which in one embodiment is a computer software 
program, is utilized by the computer System 130 to control 
the manufacturing processes performed by the processing 
tools 110, 112. In one embodiment, the control parameter 
filter unit 135 is integrated into the computer system 130. In 
one embodiment, the control parameter filter unit 135 is 
capable of performing EWMA filtering upon the metrology 
data and generating and modifying at least one control input 
Signal, on the line 120, that controls the Semiconductor 
manufacturing operations performed by the processing tools 
A and B 110, 112. 

In one embodiment, the control parameter filtering unit 
135 filters and processes data that is organized by the 
metrology data-Stacking unit 145. In one embodiment, the 
metrology data-Stacking unit 145 comprises a computer 
Software program and a data Storage device. The metrology 
data-Stacking unit 145 acquires metrology data from a 
metrology tool 150 on a line 155 and organizes and stacks 
the acquired metrology data. The computer System 130 then 
accesses the metrology data and Sends the metrology data to 
the control parameter filtering unit 135. In one embodiment, 
the metrology data-Stacking unit 145 is integrated into the 
computer system 130. 

In one embodiment, the manufacturing model 140 defines 
a process Script and input control that implement a particular 
manufacturing process. The control input signals on a line 
120 that are intended for processing tool A110 are received 
and processed by the first machine interface 115. The control 
input Signals on a line 120 that are intended for processing 
tool B 112 are received and processed by the second 
machine interface 117. Examples of the processing tools 
110, 112 used in Semiconductor manufacturing processes are 
StepperS and etch process tools. In one embodiment, pro 
cessing tool A 110 is a Standard etch process tool and 
processing tool B 112 is a Secondary etch process tool. 

For processing tools Such as Steppers, the control inputs, 
on the line 120, that are used to operate the processing tools 
110, 112 include an X-translation signal, a y-translation 
Signal, an X-expansion wafer Scale signal, a y-expansion 
wafer Scale Signal, a reticle magnification signal, and a 
reticle rotation signal. Generally, errors associated with the 
reticle magnification Signal and the reticle rotation Signal 
relate to one particular exposure process on the Surface of 
the wafer being processed in the exposure tool. For proceSS 
ing tools Such as etch process tools, the control inputs on the 
line 120 include an etch time-period control Signal, an etch 
temperature control signal, and an etch pressure control 
Signal. 

For photolithography processes, when a proceSS Step in a 
processing tool 110, 112 is concluded, the Semiconductor 
product 105 or wafer that is being processed is examined in 
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a review station. One Such review station is a KLA review 
station. One set of data derived from the operation of the 
review Station is a quantitative measure of the amount of 
misregistration that was caused by the previous exposure 
process. In one embodiment, the amount of misregistration 
relates to the misalignment in the process that occurred 
between two layers of a Semiconductor wafer. In one 
embodiment, the amount of misregistration that occurred 
can be attributed to the control inputs for a particular 
exposure process. The control inputs generally affect the 
accuracy of the proceSS Steps performed by the processing 
tools 110, 112 on the semiconductor wafer. Modifications of 
the control inputs can be utilized to improve the perfor 
mance of the process Steps employed in the manufacturing 
tool. Many times, the errors that are found in the processed 
Semiconductor products 105 can be correlated to a particular 
fault analysis and corrective actions can be taken to reduce 
the errors. 

Turning now to FIG. 2, a flow chart representation of one 
method of performing Stacking and filtering of production 
data is illustrated. At least one production run of Semicon 
ductor devices, Such as Semiconductor wafers, is processed, 
as described in block 210 of FIG. 2. In one embodiment, a 
photolithography proceSS is performed on the Semiconduc 
tor wafers. However, it is understood that other semicon 
ductor manufacturing processes that are known by those 
skilled in the art can be implemented by methods and 
apparatus taught by the present invention. 

After at least one production run of Semiconductor wafers 
is processed, a corresponding time Stamp associated with the 
time and date of the production run is recorded for later 
retrieval, as described in block 220 of FIG. 2. In one 
embodiment, the time stamp is stored in the memory (not 
shown) of the computer system 130. In one embodiment, the 
computer System 130 is integrated with a proceSS control 
system, such as the APC framework. Furthermore, a lot 
number associated with the production run of Semiconductor 
waferS is also recorded for later retrieval, as described in 
block 230 of FIG. 2. In one embodiment, the lot number is 
stored in the memory of the computer system 130. 

Once the time Stamp and lot number associated with a 
production run of processed Semiconductor wafers are 
recorded, metrology is performed on the production run of 
processed semiconductor wafers, as described in block 240 
of FIG. 2. In one embodiment, metrology is performed on 
the processed Semiconductor wafers using the metrology 
tool 150. Metrology data from the metrology tool 150 is 
extracted by the computer system 130 and sent to the 
metrology data-stacking unit 145 via the line 155. Once 
metrology data is acquired, metrology data Stackification 
process is performed, as described in block 250 of FIG. 2. 
A more detailed depiction of the Steps for performing 
metrology data Stackification process is illustrated in FIG. 3. 

Turning now to FIG. 3, the recorded time stamp data and 
the lot number data that are associated with a particular 
production run of Semiconductor wafers from which the 
metrology data was acquired, are extracted from Storage and 
correlated with the metrology data, as described in block 310 
of FIG. 3. Once the time stamp and the lot number are 
correlated with a particular Set of metrology data, an order 
for organizing the metrology data and its corresponding time 
Stamp and lot number data, is determined, as described in 
block 320 of FIG. 3. In one embodiment, the metrology data 
Stacking unit 145 generates the order for organizing the 
metrology data. In one embodiment, the metrology data is 
organized in chronological order with respect to the time 
Stamp associated with a particular run of Semiconductor 
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6 
wafers from which the metrology data was acquired. In an 
alternative embodiment, the metrology data is organized in 
a numerical order with respect to the lot number associated 
with a particular run of Semiconductor wafers from which 
the metrology data was acquired. Other manufacturing tag 
ging data known by those skilled in the art can be employed 
to generate an order for organizing the metrology data. 
When the order for the organization of metrology data is 

determined, the metrology data is Stacked in that order, as 
described in block 330 of FIG. 3. In one embodiment, the 
metrology data is Stacked in memory within the metrology 
data stacking unit 145. The metrology is then ready to be 
retrieved and used for analysis to correct errors in Subse 
quent production run of Semiconductor wafers. In order to 
properly process the Stacked metrology data, the metrology 
data is generally filtered to reduce noise and other data errors 
within the Stacked metrology data. Therefore, a data filtering 
process is employed on the data Stored in the metrology data 
stack unit 145. A more detailed depiction of the steps for 
performing filtering of data Stored in the metrology data 
stacking unit 145 is illustrated in FIG. 4. In one embodiment, 
an Exponentially-Weighted Moving Average (EWMA) fil 
tering proceSS is employed to filter the Stacked data in the 
metrology data Stacking unit 145. 

Turning now to FIG. 4, a determination is made regarding 
which particular manufacturing parameter within the 
Stacked data in the metrology data Stacking unit 145 is to be 
filtered, as described in block 410. An average value is 
calculated for the particular manufacturing parameter to be 
filtered, as described in block 420 of FIG. 4. Once an 
average value of a particular manufacturing parameter is 
determined, the average value is used as an initial point for 
the EWMA calculations, as described in block 430 of FIG. 
4. When the initial point for the EWMA calculation is 
determined, the EWMA filtering process is performed on the 
manufacturing parameter Stored in the metrology data Stack 
ing unit 145, as described in block 440 of FIG. 4. One 
embodiment of employing the EWMA filtering process is 
described below. 

The EWMA filtering process is used to smooth out the 
data Stored in the metrology data Stacking unit. This is 
important because the error measurements are Subject to a 
certain amount of randomneSS, Such that the error Signifi 
cantly deviates in value. Filtering the Stacked data results in 
a more accurate assessment of the error in the control input 
Signal Settings used to control the Semiconductor manufac 
turing processes performed by the processing tool A and B 
110, 112. In one embodiment, the overlay control scheme 
generally utilizes the EWMA filter, although other filtering 
procedures can be utilized in this context. The equation for 
the EWMA filter is illustrated in Equation 1. 

New average=(weight)' (current measurement)+(1- 
weight) * (previous EWMA average) Equation 1 

The weight is an adjustable parameter that can be used to 
control the amount of filtering and is generally between Zero 
and one. The weight represents the confidence in the accu 
racy of the current data point. If the measurement is con 
sidered to be accurate, the weight should be close to one. If 
there were a significant amount of fluctuations in the 
process, then a number closer to Zero would be appropriate. 
The new average is calculated from the current 
measurement, the weight, and the last average calculated. 
The dependence of the average on each Successive point is 
illustrated in FIG. 5. 

In one embodiment, there are at least two methods of 
utilizing the EWMA filtering process. The first implemen 
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tation is to use the previous average, the weight, and the 
current measurement as described above. Among the advan 
tages of utilizing the first implementation are ease of use and 
minimal data Storage. One of the disadvantages of utilizing 
the first implementation is that this method generally does 
not retain much process information. Furthermore, the pre 
vious average calculated in this manner would be made up 
of every data point that preceded it, which may be undesir 
able. The Second option is to retain only Some of the data and 
calculate the average from the raw data each time. 

The manufacturing environment in the Semiconductor 
manufacturing fab presents Some unique challenges. The 
order that the Semiconductor wafer lots are processed 
through a Semiconductor manufacturing tool, Such as a 
Stepper, may not correspond to the order in which they are 
read on the review Station. This could lead to the data points 
being added to the EWMA average out of sequence. Semi 
conductor wafer lots may be analyzed more than once to 
verify the error measurements. With no data retention, both 
readings would contribute to the EWMA average, which 
may be an undesirable characteristic. Furthermore, Some of 
the control threads may have low volume, which may cause 
the previous average to be outdated Such that it may not be 
able to accurately represent the error in the control input 
Signal Settings. Furthermore, it may not be desirable to retain 
all historical proceSS data Since the disk Storage Space within 
a control database may be limited. Older process data may 
be discarded without causing a significant change in the 
EWMA estimate, as the relative weight on older data dimin 
ishes in the EWMA calculations. 

For the reasons discussed above, and for other consider 
ations known by those skilled in the art, the overlay con 
troller uses limited Storage of data to calculate the EWMA 
filtered error. Semiconductor wafer lot data, including the lot 
number, the time the lot was processed on the Semiconductor 
manufacturing tool, Such as the Stepper, and the multiple 
error estimates, are stored in a data Storage (called Data 
Store not shown in one embodiment) under a control 
thread name. When a new set of data is collected, the Stack 
of data is retrieved from Data Store and analyzed. The lot 
number of the current Semiconductor wafer lot being pro 
cessed is compared to those in the Stack. If the lot number 
matches any of the data present there, the error measure 
ments are replaced. Otherwise, the data point is added to the 
current Stack in chronological order, according to the time 
periods when the lots were processed through the Stepper. In 
one embodiment, any data point within the Stack that is over 
120 hours old is removed. Once the aforementioned steps 
are complete, the new filter average is calculated and Stored 
to Data Store. 

Referring back to block 350 of FIG. 3, once the EWMA 
filtering proceSS is completed, new calculations for the 
control inputs for Semiconductor manufacturing processes, 
based upon the filtered data are determined, which Substan 
tially concludes the metrology data Stackification proceSS 
described in block 240 of FIG. 2. The new calculation for the 
control inputs are performed by one of a number of control 
input modification Sequences that are known by those skilled 
in the art. Turning back to FIG. 2, once the new calculations 
for new control input parameters are determined, the control 
input parameters are modified for use in a Subsequent 
production run of Semiconductor wafers, as described in 
block 260 of FIG. 2. The modified control inputs are 
implemented into the manufacturing model 140, reducing 
errors during Subsequent production runs of Semiconductor 
wafers. In one embodiment, the control inputs are modified 
on a run-to-run basis. 
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8 
The principles taught by the present invention can be 

implemented in an Advanced Process Control (APC) Frame 
work. The APC is a preferred platform from which to 
implement the Overlay control and etch process control 
Strategy taught by the present invention. In Some 
embodiments, the APC can be a factory-wide software 
System, therefore, the control Strategies taught by the present 
invention can be applied to virtually any of the Semicon 
ductor manufacturing tools on the factory floor. The APC 
framework also allows for remote acceSS and monitoring of 
the process performance. Furthermore, by utilizing the APC 
framework, data Storage can be more convenient, more 
flexible, and less expensive than local drives. The APC 
platform allows for more Sophisticated types of control 
because it provides a significant amount of flexibility in 
Writing the necessary Software code. 

Deployment of the control Strategy taught by the present 
invention onto the APC framework could require a number 
of Software components. In addition to components within 
the APC framework, a computer script is written for each of 
the Semiconductor manufacturing tools involved in the con 
trol System. When a Semiconductor manufacturing tool in 
the control System is started in the Semiconductor manufac 
turing fab, it generally calls upon a Script to initiate the 
action that is required by the process controller, Such as the 
overlay controller and etch process controller. The control 
methods are generally defined and performed in these 
Scripts. The development of these Scripts can comprise a 
Significant portion of the development of a control System. 
The particular embodiments disclosed above are illustra 

tive only, as the invention may be modified and practiced in 
different but equivalent manners apparent to those skilled in 
the art having the benefit of the teachings herein. 
Furthermore, no limitations are intended to the details of 
construction or design herein shown, other than as described 
in the claims below. It is therefore evident that the particular 
embodiments disclosed above may be altered or modified 
and all Such variations are considered within the Scope and 
Spirit of the invention. Accordingly, the protection Sought 
herein is as set forth in the claims below. 
What is claimed: 
1. A method, comprising: 
performing at least one proceSS run of Semiconductor 

devices, 
recording at least one manufacturing tag associated with 

Said process run of Semiconductor devices, 
performing metrology upon at least one Said process run 

of Semiconductor device for acquiring metrology data; 
performing a metrology data Stackification process upon 

Said metrology data using Said manufacturing tag for 
organizing and Stacking Said metrology data; and 

modifying at least one control parameter based upon Said 
Stacked metrology data. 

2. The method described in claim 1, wherein recording at 
least one manufacturing tag associated with Said process run 
of Semiconductor devices further comprises recording a time 
Stamp associated with Said proceSS run of Semiconductor 
devices. 

3. The method described in claim 1, wherein recording at 
least one manufacturing tag associated with Said process run 
of Semiconductor devices further comprises recording a lot 
number associated with Said proceSS run of Semiconductor 
devices. 

4. The method described in claim 1, wherein performing 
a proceSS run of Semiconductor devices further comprises 
processing Semiconductor wafers. 
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5. The method described in claim 4, wherein processing 
Semiconductor waferS further comprises performing a pho 
toresist etching proceSS on Said Semiconductor wafers. 

6. The method described in claim 4, wherein processing 
Semiconductor waferS further comprises performing a pho 
tolithography process on Said Semiconductor wafers. 

7. The method described in claim 1, wherein performing 
a metrology data Stackification process upon Said metrology 
data further comprises: 

correlating Said metrology data to at least one of a 
corresponding lot number and a corresponding time 
Stamp of Said production run of Semiconductor devices, 

determining an order for organizing Said metrology data 
based upon Said correlation of Said metrology data; 

Stacking Said metrology data based upon said order for 
organizing Said metrology data for creating Stacked 
data; 

filtering Said Stacked data for generating filtered Stacked 
data; and 

calculating modified values for at least one control input 
parameter based upon Said filtered Stacked data. 

8. The method described in claim 7, wherein determining 
an order for organizing Said metrology data further com 
prises determining a chronological order in relation to Said 
time Stamp for organizing Said metrology data. 

9. The method described in claim 8, wherein stacking said 
metrology data further comprises Storing Said metrology 
data in a chronological Sequence in relation to Said time 
Stamp. 

10. The method described in claim 7, wherein determin 
ing an order for organizing Said metrology data further 
comprises determining a numerical order in relation to said 
lot number for organizing Said metrology data. 

11. The method described in claim 10, wherein stacking 
Said metrology data further comprises Storing Said metrol 
ogy data in a numerical Sequence in relation to Said lot 
number. 

12. The method described in claim 7, wherein filtering 
Said Stacked data for generating filtered Stacked data further 
comprises: 

determining a manufacturing parameter within the 
stacked data to be filtered; 

calculating an average value of Said manufacturing 
parameter, 

using Said average value as an initial point for performing 
filtering, and 

performing filtering upon Said manufacturing parameter 
using Said initial point. 

13. The method described in claim 12, wherein perform 
ing filtering upon Said manufacturing parameter further 
comprises performing an Exponentially Weighted Moving 
Average (EWMA) calculation. 

14. An apparatus, comprising: 
a processing tool for processing a production run of 

Semiconductor wafers, 
a metrology tool coupled with Said processing tool and 

being capable of acquiring metrology data relating to 
Said processed Semiconductor wafers, 

a metrology data Stacking unit coupled with Said metrol 
ogy tool and being capable of Stacking Said metrology 
data; 

a computer System coupled with Said metrology data 
Stacking unit and being capable of controlling directing 
and Storing metrology data bi-directionally to and from 
Said metrology data Stacking unit; 
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10 
a control parameter filter unit coupled with Said computer 

System and being capable of filtering data from Said 
metrology data Stacking unit; and 

a manufacturing model coupled with Said computer Sys 
tem and Said processing tool, Said manufacturing model 
being capable of modifying control parameters in 
response to Said filtering data from Said metrology data 
Stacking unit, for controlling Said processing tool. 

15. The apparatus of claim 14, wherein Said processing 
tool is capable of performing photolithography manufactur 
ing operation upon at least one Semiconductor wafer. 

16. The apparatus of claim 14, wherein metrology data 
Stacking unit further comprises a data ordering algorithm 
and a data Storage unit. 

17. The apparatus of claim 14, wherein control parameter 
filter unit is capable of performing Exponential Weighted 
Moving Average filtering processes. 

18. A System, comprising: 
means for performing at least one proceSS run of Semi 

conductor devices, 
means for recording a time Stamp associated with Said 

process run of Semiconductor devices, 
means for recording a lot number associated with Said 

process run of Semiconductor devices, 
means for performing metrology upon at least one Said 

process run of Semiconductor device for acquiring 
metrology data; 

means for performing a metrology data Stackification 
process upon Said metrology data using Said recorded 
time Stamp and Said lot number for organizing and 
Stacking Said metrology data; and 

means for modifying at least one control parameter based 
upon Said Stacked metrology data. 

19. The computer readable program Storage device 
encoded with instructions that, when executed by a 
computer, performs the method described in claim 18, 
wherein recording at least one manufacturing tag associated 
with Said process run of Semiconductor devices further 
compriseS recording a time Stamp associated with Said 
process run of Semiconductor devices. 

20. The computer readable program Storage device 
encoded with instructions that, when executed by a 
computer, performs the method described in claim 18, 
wherein recording at least one manufacturing tag associated 
with Said process run of Semiconductor devices further 
compriseS recording a lot number associated with Said 
process run of Semiconductor devices. 

21. The computer readable program Storage device 
encoded with instructions that, when executed by a 
computer, performs the method described in claim 18, 
wherein performing a process run of Semiconductor devices 
further comprises processing Semiconductor wafers. 

22. The computer readable program Storage device 
encoded with instructions that, when executed by a 
computer, performs the method described in claim 21, 
wherein processing Semiconductor waferS further comprises 
performing a photoresist etching process on Said Semicon 
ductor wafers. 

23. The computer readable program Storage device 
encoded with instructions that, when executed by a 
computer, performs the method described in claim 21, 
wherein processing Semiconductor waferS further comprises 
performing a photolithography process on Said Semiconduc 
tor wafers. 

24. The computer readable program Storage device 
encoded with instructions that, when executed by a 
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computer, performs the method described in claim 18, 
wherein performing a metrology data Stackification proceSS 
upon Said metrology data further comprises: 

correlating Said metrology data to at least one of a 
corresponding lot number and a corresponding time 
Stamp of Said production run of Semiconductor devices, 

determining an order for organizing Said metrology data 
based upon Said correlation of Said metrology data; 

Stacking Said metrology data based upon said order for 
organizing Said metrology data for creating Stacked 
data; 

filtering Said Stacked data for generating filtered Stacked 
data; and 

calculating modified values for at least one control input 
parameter based upon Said filtered Stacked data. 

25. The computer readable program Storage device 
encoded with instructions that, when executed by a 
computer, performs the method described in claim 24, 
wherein determining an order for organizing Said metrology 
data further comprises determining a chronological order in 
relation to Said time Stamp for organizing Said metrology 
data. 

26. The computer readable program Storage device 
encoded with instructions that, when executed by a 
computer, performs the method described in claim 25, 
wherein Stacking Said metrology data further comprises 
Storing Said metrology data in a chronological Sequence in 
relation to Said time Stamp. 

27. The computer readable program Storage device 
encoded with instructions that, when executed by a 
computer, performs the method described in claim 24, 
Wherein determining an order for organizing Said metrology 
data further comprises determining a numerical order in 
relation to Said lot number for organizing Said metrology 
data. 

28. The computer readable program Storage device 
encoded with instructions that, when executed by a 
computer, performs the method described in claim 27, 
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wherein Stacking Said metrology data further comprises 
Storing Said metrology data in a numerical Sequence in 
relation to Said lot number. 

29. The computer readable program Storage device 
encoded with instructions that, when executed by a 
computer, performs the method described in claim 24, 
wherein filtering Said Stacked data for generating filtered 
Stacked data further comprises: 

determining a manufacturing parameter within the 
stacked data to be filtered; 

calculating an average value of Said manufacturing 
parameter, 

using Said average value as an initial point for performing 
filtering, and 

performing filtering upon Said manufacturing parameter 
using Said initial point. 

30. The computer readable program Storage device 
encoded with instructions that, when executed by a 
computer, performs the method described in claim 29, 
wherein performing filtering upon Said manufacturing 
parameter further comprises performing an Exponentially 
Weighted Moving Average (EWMA) calculation. 

31. A computer readable program Storage device encoded 
with instructions that, when executed by a computer, per 
forms a method, comprising: 

performing at least one proceSS run of Semiconductor 
devices, 

recording at least one manufacturing tag associated with 
Said process run of Semiconductor devices, 

performing metrology upon at least one Said process run 
of Semiconductor device for acquiring metrology data; 

performing a metrology data Stackification process upon 
Said metrology data using Said manufacturing tag for 
organizing and Stacking Said metrology data; and 

modifying at least one control parameter based upon Said 
Stacked metrology data. 

k k k k k 
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